If a uniform plasma of particle densities (n +) and temperatures (T_ ) is in contact with an insulated wall it develops a disturbed region near the wall which is called the boundary layer. In this boundary layer we distinguish several model regions one of them being the inertia limited zone (ILZ) immediately in front of the wall. Its extension is of the order of one ion mean free path.
It is important to know whether the boundary layer has a stationary solution, or better, whether it is stable.
BÖHM 2 has analysed a part of this problem by investigating whether the space charge region (SCR) of the boundary layer introduces a non-stationarity or not. His well-known 'stability criterion' claims that the space charge region is 'stable' only if the kinetic energy of the ions entering the SCR is larger or equal to k T-/2. His argument is based on the following assumptions: 1. plane geometry, 2. BOLTZMANN distribution of the electrons, 3. free fall of the ions, 4. negligible electric field (E0) at the edge of the SCR, 5. equal particle densities (ri-o = n+o) at the edge of the SCR. The balic assumptions (2, 3) for the particle motion are actually characteristic for the inertia limited region. The extension of the space charge region may be larger or smaller than that of this inertia limited zone.
If it is larger, then BOHM'S calculations should be restricted to the ILZ. If it is smaller, then his calculations should be extended to the whole ILZ since the part of the inertia limited zone outside the SCR might well have a bearing on the question of stationarity and stability.
Consequently we investigate here whether there is a stationary solution for the inertia limited region and whether its existence is limited by BOHM'S criterion.
In doing this we take into account that at the edge of the ILZ, assumptions (4) and (5) do not necessarily hold. As a matter of fact from the calculation of the diffusion disturbed region 1 we can estimate the values of d = n-o/n+o and E$ and find that they may violate the conditions (4) and (5). The importance of the non-vanishing field at the edge of the SCR has already been mentioned by HALL 3 .
Under these circumstances the stationary state of the inertia limited region is described by
where we have used
V ist the negative of the electrostatic potential and t>+o is the velocity of the ions with mass M entering the ILZ. Equation (1) 
would follow from an expansion of the right hand side of equation (3) if we made use of the assumptions (4) and (5). However, according to the above argument these assumptions may not be true at the edge of the ILZ and consequently the situation may be different.
To show this we find for a given value of £0 and <5 the lower limit of y for which the right hand side of equation (3) This has been done by choosing a value of £0 and then finding the value of r] = rj* for which the right hand side of equation (3) 
